shows topological features of bacterial and archaeal community networks. 142 All networks exhibited scale-free characteristics, typical of biological association networks, 143 were small world, modular, and significantly different from generated random networks (see 144 Supporting information for details). 145 Network structure, complexity and community composition differed markedly 146 between the three treatment groups (Table S2 , Fig. 4 ). The medium network was the largest 147 followed by the low and control networks, showing that acidification resulted in larger 148 networks. Interestingly, although the medium network displayed the highest diversity and 149 connectivity, the low network was the least complex (Table S2 ). The medium network 150 contained the greatest number of edges, the largest average degree (i.e. average number of 151 edges per node in the network) and the shortest harmonic geodesic distance (i.e. distance 152 between all nodes in the network). 153 The number of modules in the medium and low networks were greater than the 154 control network (Table S2 ). Modules were largest and most connected in the medium 155 network, followed by the control and the low network, reflecting patterns observed from 156 overall network structure. Intriguingly, the percentage of positive associations increased in highest in the low network, suggesting that cryptic unknown species may increase in 169 abundance in response to acidification in the SO. Furthermore, no modules consisted of a 170 single class or phylum, showing a low degree of phylogenetic assortativity within the 171 association networks, which suggest a potential high capacity for biotic interactions in SO 172 microbial communities. 173 Network topological metrics can be computed for each node/OTU by assessing the 174 within-module connectivity (Zi) as well as the between-module connectivity (Pi), which can 175 indicate the potential ecological role of each OTU. These parameters can then be used to 176 classify each OTU into four network-based categories; peripherals, connectors, module hubs 177 and network hubs ( Fig. 5a ). Ecologically, peripherals may be considered as specialists, while 178 connectors and module hubs may represent generalists and network hubs could be classified 179 as super generalists. Additionally, the last three can be regarded as potential keystone taxa, on 180 the sole basis of their high connectivity, since the overall network structure would be 181 significantly altered if they were removed.
182
The majority of OTUs in all three networks were classified as peripherals, with most 183 edges occurring within their own modules ( Fig. 5a ). Several peripheral OTUs had a Pi value 184 of 0, indicating that these nodes were connected solely to other OTUs within the same 185 module (74% of OTUs in the control network, 70% in the medium network and 84% in the The number and taxonomic affiliation of module hubs and connectors detected (Table S3) 190 differed noticeably between the three networks. Five module hubs were detected in the 191 control network, five in the medium network and only three in the low network ( Fig. 4, 5a 0.005% to 3.24%, with all but one OTU with an abundance of less than 1%, underlying the 202 disconnection between species centrality and relative abundance. As hubs and connectors can 203 be considered potential keystone taxa, Alphaproteobacteria and Flavobacteriia represented 204 prominent putative keystone taxa within all networks, although differences between networks 205 can be detected at finer taxonomic resolution (Table S3 ).
206

DISCUSSION
207
Diversity does not equal stability 208 Microbial community stability amidst perturbations is thought to be promoted by 209 increased diversity, due to the link between diversity and ecosystem health and Similarly, loss of community diversity following environmental disturbance is often linked to 212 community susceptibility. However, it has recently been suggested that assumptions of 213 increased diversity leading to increased stability are false, at least for some ecosystems, as the 214 role of diversity is dependent on the environment or ecosystem and disturbance itself (Shade, 215 2017). Community members are not necessarily interacting mutualistically in diverse 216 compositions, and taxonomic diversity does not absolutely equate to functional diversity 217 (Louca et al., 2016) . In this study, we found that bacterioplankton alpha diversity is 218 significantly higher in acidified compared to ambient mesocosms, in contrast to what has 219 been hypothesised. Simultaneously, bacterioplankton community structure was significantly 220 altered in response to CO 2 , with the relative abundances of several key community members 221 significantly changing. We suggest that increased bacterioplankton diversity is an indication 222 of community susceptibility, or "scramble" rather than stability in the Southern Ocean. The Mycoplankton resistance to acidification 227 In contrast to our initial hypothesis, we did not observe a significant effect of ocean 228 acidification on mycoplankton diversity. Instead, fungal community diversity and structure 229 was stable, with the exception of Agaricomycetes, which increased in relative abundances at 230 lower pH levels (Table S3 ). Agaricomycetes is a class of Basidiomycota that contains several 231 yeast species (Jones, 2011; Jones et al., 2015) , suggesting an increase in abundance of 232 adapted fungal morphologies in response to acidification. However, the increase of 233 Agaricomycetes phylotypes did not significantly affect overall fungal diversity or community 234 structure. We argue that mycoplankton may contain a higher genetic plasticity and degree of 235 physiological adaptation than bacterioplankton and are therefore resistant to future 236 acidification. Culture dependant studies have shown that both terrestrial and marine fungi can via mechanisms such as quorum sensing (Hmelo, 2017) . This study supports the notion that 292 SO bacterioplankton communities are highly complex with a multitude of putative biotic 293 interactions.
294
The higher network connectivity and complexity in the medium pH group suggests 295 that bacterioplankton responded to a pH decrease of 0.4 units, associated with an increase in 296 network stability ( Fig. 4) . Indeed, pH has been shown to alter community network structure where the majority of co-occurrences were positive (Fig. 4) . The high intra-module 303 connectivity is likely indicative of cooperation or mutualism between phylogenetically distant 304 species within a specific niche. In contrast, several intermodular connections were negative, 305 suggesting that increased physiological stress may result in more competitive interactions 306 between niches at lower pH levels within the SO. This competition may be due to increased 307 physiological stress on weaker community members, leading to the development of 308 specialists with more efficient mechanisms for using the available nutrients. However, more chemical variables such as temperature, salinity, and nutrients were recorded throughout the 387 experiment (see Fig S1) .
388
Enzymatic activities 389 Seawater collected from each sampling point in the mesocosm experiment was 390 assayed for the activity of 5 enzymes, including β-glucosidase (BG), β-xylosidase (BX), β-N-391 acetyl-glucosaminidase (NAG), alkaline phosphatase (AP), and leucine aminopeptidase 392 (LAP). The potential activities of these enzymes were tested using fluorescent assays, and 393 enzyme activities were performed and calculated as described previously (Sinsabaugh, 1994 ; Bruns, 1993) and ITS2 (White et al., 1990) . All samples were barcoded on the forward 414 primer to allow for multiplex sequencing.
415
Sequences were analysed using QIIME v 1.8.0 . Sequences 416 were demultiplexed according to barcode identity and were quality filtered according to 417 QIIME default parameters, with exceptions for the ITS dataset. For the ITS dataset, the p 418 score applied was altered to 0.45 to ensure that all reads >200bp were included in the dataset, 419 provided that they met the other default quality parameters (i.e. q 19, r 3, etc.). Chimeras 
